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ti±.tzj y ^mm^ommm^i^^-t ^^^^^^^ 

S&-e«^$a, ±fB^Brffl«fi«)ll^»iCMOSilK-c« 
5^ 7 * n ^SBiS J: r/CMO S la^ t (4** 

[0 0 0 11 
[0 0 0 21 

mm. i&.r. ^SL s I tiK;i--5) (±Am:titr><^!Sc*« 
iiSnu. #v^to-e»4lsi 0 oiBoev^r^-fi-fx??*' 

L S I cO-rX-r -f Vi^SrT'a-r^iTff'ScT*'^. A 

ICSS L < C C B (Control led Col lapseBond 

ing) :^S:<7) L S I K^fev^Tfi, «-S8^ra<om!iit**«v> 

10 0 0 31 ^(Dtzt>. i^SL S I (D^miiy^t LTv 

-V ^Bfi^FtciJv^-c, l&aL S I rt«oifeailK so 



2 

ho ^(D-n^-cit. mmmz. try) y^y^ -^^** 
[0 0 0 4] SEoT, fi&^cD-feW'i;^*^ v:^S:<o^ 

T'ya •;'7'S-C<OlfeaiilK<0^»f*^T^o A*^ 
^tCT'n-^S-^-C-Cx;^ h^-^«rA^I-r*'JZ«5l**4> 
>i>o i<^P=^SSr»;*-t-S;ti*, IfeaL S K^AtJgBtc^^* 
v^r.j . y^ilrA'V • 7 'J y n .y -/ilfelt, ^BfB# 

»f=^^Sl-i"'£'*****D'^^T-'^''''^o I EEE 199 
0 Bipolar Circuit and Tec 
hnology Meeting 6. 2 ppl28 
~ p p 1 3 vi'V • + y^^(r)^mu^ 

«rrtiS5L/ci&aL S Ilcisu^T, /n'-^v^^'J •;'>^-\'>' 
. 71; -y^^a-;'-/*, EC LBKfcCMOSHKi:* 
ig.*-^*' ^ "^WfiK-t S «r L r v» S o 
10 0 0 51 iSeo^Bf:^^^ L'C. ^^i^A;^*^ v:^ 
*7!i**Q^ttTv>^,o io^»f**»i> 

# i T \zm^\^fz (0-c$) •} . i <o *.**±a<^ V >; T 

«=No. 4. 7 0 1. 9 2 2 (5ltf 0 1 9 8 7 ^ TO ^ 

2 OB) t±±fEv vi^Aj^dr-v v::^S;<^^tBfIiIl»4r5l^ 
[0 0 0 6] 

[|g5g**»*LJ:^ i:1-SiSM] ±5E L/w^>-'> > r "J • 
• 7'J •7-/7D-;;7'»i, ^Wfl^lClSV^-C E C L 

l/"<;KOA^l'(S-^*^»t, iii*CMO SlHlI»-Cflt«$ 



(3) 



^mW^ 6-3 4 7 5 2 1 
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tifzy) y-fyu yyT^ y'f-L. lfJ/ECLU^;KO 

^■c^io ^(Otztb. ^'^^^^^felaIK**ECLA:^JgB 

{'y'}-XY- Y) t CMO S 7 'J r^D 7 ytfOFfl 
:t3 J: CMO S 7 'J ,y ^7 n y 7' t E C L 6itlUtff>fii 

-tSlftBt ^ J: O^^ISf iJ tt ^-f-(7)fsai$ft t a 

[0 0 0 71 i^-x ECL-CMOSIa]K<7)Pn!S,ari L 
T»i, CMOSH^omili**— j&ua V, 5v-ciias 
iH*>Rl-r-*-&(Olci^Lx ECLEI»flDSilg»4 0 V. - 
4~-5VC. ^SMim±-0. 8y~-0. 9V, - 
1. 4V--1. 8 VejS-CM#0^3SSi|li(CM***>S 

^'<OWffiA*P4St*-5>o ?c>tc, CMOSmKi:ECL 
llIK<0^31ffiitiSria#(t<t d t LTCMOSEKOSiJg 

tcitf 4 -r - V > d*MiJ'^1- -i> ^ <^ Po1M***k Hho ttz. 
ECL|B]K<^l&a«$i*J!i;tf-2,i:, K)ftj*S**a< 

10 0 0 81 :^^m<omm\i. ^mmm^m^fz^mMf- 

fli«S6IiIB&# i f - ^' IS^^S ( 7 'J y >r7 n 7-) 
*K»t*it*<, ECLIlKi:CMOSEI»i:-C^Bf 

*^»c^rSt?*.-^^o 40 
[0 0 0 91 

Wm<r)fzib<r>f-XYy'-tfiXiXtz'0 . #^0 7'; !yy 



4 

7 y'f-m^^<Dmmm^iWi'&-ti>fzib<r>7 y^mmn 

±fH7 ^ll^<om^lM-§-{4/NM sK- h 

[0 0 I 01 Wv^JSx.'&^^tf, 7 .y -^^HIKtw-g-^tLd^ 
oissfcw/^^ 5K - 9 • h 9 > s;;^ ^ -e«J|g S fitz 7 'J 

IfZH-t^T"^ h7'-i'fi0^3g)arf^Bfl^jciJtt'5±ffi7 
>; ^7 o 7'«-ftiJfflii-^,/cii>o^tBfffl1«ffi;ll^»i, P 
20 f-^^)VMO S F E T (Metal Oxide Semiconductor Fie 
Id Effect Transistor)*? itfN^Y^^l'MOS FET 

«-^tfCMos (ffi«s!Mos) mmxm^^ti^o $ 

ibtc, :^^mxii^ CMQSM^<ommK. Vcc (0 
V) tVT Ti:mm-ri>o -S-LT. i<0-9*)Vc cJi* 
u> h y^mtJ^^ y y *uumt-cW,M9^ > 

VccSr^ffli-^o 
[0 0 1 11 

^xm^^ixi>tzib.. y y ^m¥&itmi^m^^\zm^m 
mm:.wmmmmm^ii^m\<^ ti-s c: i: tin t ^ t-^: 

'^fiJ^J^tiifl^Ji, E C L U'^;u-C*)-&*», ^W^lc 

'^m^JS-e* J: -5 tcL;^^-^, CMO S U'^;K7)'fI^5r 
ECL l"^;KOM-§-'^^Jftt" -S7ti60U'^;i/^iftiiK** 

[0012] tTt, Vcc»±*P>h>^^-7^ffiti5 

) •>^7*n7ffli:-C^jl7'f >S-*ttT«|&L. CMO 
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5 

LfcO-C, CM0SIilK-C||^1-*1Si!S>^'f Xt±±»Ci 
5 ^' 7 * D 7ffl V c c t V T T lC(0;^fSt>^**x ^ 5 

i£«mffi<o^iiiw»s»i$»ti-< CMOSm^ 

-&0 S^btc, CMOSII]KW«ii«ia#J: fcfi* 
2V) iZ^iltz^^izi,^ ^»flI»»^li«iS1456*5?** 

^fS^#=&vv„ tfz. ECLI18&;6^^CMOSiaK'^<0 

y -YXoi^siciiaL-cii. ECLii»oafea«*5**cM 

O S EttOlglSO 1 / 3 ~ 1 / 4 i:^^lC/hSv»(0-C, 

(0 0 131 CMOSHKrti. /N^f l^'^;i'**V 

cc (OV) fc$*t&riid-'t>. CMOSiaK*^*c><0'e 
U^J^^as^V c c (OV) ECLEKtc 
itL-ca«WECLl'^;V/«^-t (-0. 8~-l. 8 
V) J: •? t>«5feL/iA^)S:fT*d i 
f- IC J: e>-f ^Bfffl'OT'- ^' OA* ?r=fT* ^ Tt* l-:<r 
Stl^ar^ltltt^.o -*> ECLHKlCVc c l/-?JK^« 

^->^mSE***il)DL, PM0SFETO:t>SgLlwJ;^ 

fraOo MOSFET<0:j-V«»L***;9-t?4ltK»fflfe 
<7)«^«^ «r M O S F E T <D K U -f > V - ;^ tC#llDi- 

[0 0 141 

l(ci5V>T, 11, 12, 1 3 H-ett-rftrtSCIEISIg^J 

i,, z.ith<Di^^^Wimmm\ i. 1 2i5£tFi 30^ 

*ECLr-MlKlOO 3i*«l»1iia*-g'*' $ 

10 0 151 ECLr- mKi 0 oj±> -s-io-^-;^*!!^ 

^^lCA:f3«^ i 1, i 2**ite'g-?K/^NPNacr>At/^^* 
^ 9 . b 9 V ->•;». 5' Q 1 0 0 i5 J: LFQ 1 0 1 , #S5 

-9 • h9 vv;^^Q 1 0 2. ±lBh7 v-:^;^^'Q 1 0 
OfeiO^Q 1 0 1 (D^m^"^^^ 0 V(Oi: ^ ^ssfem 
iiV c c i:Or^tC«^^*t/i3U^'5'm#«eiR 1 0 
0, ±|Bh7 V-:^^5'Q 1 0 2<OnU^'^' tftSbSttV 
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c c ^:<^fHl^^««^$^^/:3^^'^'ft^|f«t^;R 1 0 1, ± 
12 h 7 > v;^ ^' Q 1 0 0 is i tTQ 1 0 1 J- 5 V 

;i.i'Q 1 0 30JL5 •y5'i:-4 V(0J;d*:^o^aii1ES 
V e e i:<OHlc«^2>tt/>:^5 9%^Wi}i^ 10 2, 
±IBh9>'v>^^'Q 1 0 OislIJ^Q 1 0 l<7)*a='W^' 
9 i: JilSS^R 1 0 0 i: O^iaSi^y - Ktrie-&S*tfc 

NS^ 5-7 5'7*07- h^V V Q 1 0 5 , ±fB# 
BSffl/-c^^;K-7 • h7>v^;<.i'Q102<D3Ui'^i:± 

s«Slr 1 0 1 hn^mmm.^~vizm^^f^fz^-^ 
t ±mmi&muy c c tc^-g- $ tt/c ^ u ^ j: x/tati 

m^ORizm^^t^f::^^ i:=Sr:#-^-*NPNMJ^5 
^y^-V^ny - h7> i?;^ 5' Q 1 0 4 is J; if ±15 b 9 V 
v7.5'Q104, Q 1 0 5<D#i5 5^ t- 2. OV<0 

9^mW^R 10 3. R 1 0 4 J: ») fl}«*tfCV» 

20 So 

10 0 161 ±iBECLr- umi^i O 0«4, Ktini- 

1 1 f i 2 <0«fi:*«±f5#BS«SV b b (- 1 . 1 
5 V) J^^.±<0/'^^ U^Jl' (-0. 8 5V) tsti.*t> 
A^J h 9 ^v^^^'Q 1 0 0*/wt±Q 1 0 lA«:i->4^c^t 
S*t, ±fBb9>v;^:?Q 1 0 2d*:^-7«St$tL-l)o 
^niwioT, ffiiJ«^0Ri5J:0'N0R<0^n^n(0 
U'^;H4, EC L U^;K7?>'^W l'-^;!' (- 0. 8 5 V) 
i; n 7 (- 1 . 6 5 V) ^C$<^*<, — AliSS 

i 1 t fc»± i 2 <omfl[**±fe#fiS«ff V SB (- 1 . 

30 15 V) \:XT(r)U^V-^)\' (- 1 . 6 5 V) i: $ttS 
i:, A^l h9>v;^^'Q 1 0 0 *7t»±Q 1 0 l**:t>tfc 
^,i:S*t, ±faf9>'v;^i'Q 1 0 2*»*7^^iSi:$tt 
;&o -eniCioT, tii:l3^^0RiSi;?/N0R<^-E-it'P 
noi"-<;H±, ECLW'^;K??D.?U'^jl. (-1. 6 5 
V) (-0. 8 5V) ic^it^o ± 

lEECLy- mai 0 0<:0Ul:tjS!g?-OR*J:tfNOR 
f4> m^<75 7 ') -7 T'^ n -7 F 2 1 . F F 2 2 , F F 
3 1 ~FF 3 3 '5;f«0v;^.-rA7'-^'A*SS^-Dtc^-^ 
Sit, A*«S^i li?t»±i 2»4«i4<0 7'J yy^a-y 

40 7'FF2 1. FF2 2, F F 3 1 ~ F F 3 3 ifc if (^m* 

[0 0 171 HI tcMoT, FF11~FF42H, ± 
fB«-&-*lfeail» 1 1 t 1 2 t ^-^-^ifeailK 1 

2 i 1 3 )i<n^m.VF±MM.%^mWm'^\ 1 <7)1ir^i: 

yny-fTFl 1 ~ F F 4 2 (4. -J-it-^ii^Sfffl^BbH 
i»7 2**ftSDS*x-Cist3, ±5Eifl-g-*SfeailI^<^^»f* 
- K^ic^»ffflf'-^'A*9 ;'^$tL^7'; v-fvu -'j-f 
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yPFl 1~FF1 3lz^i%^iil^^^tif-xtl^=Ft 

0^1 2 (i. 7'; ■77'7n -7 7'FF2 li3if;fFF2 2 

3 1~FF3 3»C^n-P*i.^-g-^ix/cm^Jgi^t*;t 

iieffi-^-^^ailK 1 3 7 V v •7'7 O :y F 
1 1 - FF 1 Z\z^i\.^ft^^^1xfzXt>^=l-h-7^} V 
y7D yyFF4 liJJ:afFF4 2 lc-f-*t^nS-^S*t 

[0018] ±E7 >; ^7 n y yp F 1 1 - F F 1 3 
K i IZWWLTAtllf V 4 1. 4 2i5XU' 

±iaffi-g-a:^aBf& 1 1 <r>tz^<r>^x hr-^i^ 

tc±f57 '; •;'7':7n->.:/FF 1 1 ->-F F 1 3Ji,. Jif2A 

^StL^it) »cJ:oT, ±ieA^J«^ 4 1 . 4 2i5j: 20 
if 4 3*>e>A*$it;AcA^J«-^-&-f-<0iiaa$-^iA 

n-^ypF 1 1 ~FF 1 3li, ^^'J ■ ■ 

lO 0 1 91 ±iB7'; •;':/7a-;'7'FF2 1. FF2 
2, FF3 1. FF3 2iJJ:CfFF3 3J1, -f-ti.-?n± 

F 2 1 t F F 2 2 J±v a-^Slf'^*- Kl^is i yf^Bf 
^- K^»wnSB^d=^3 2;i-t>«^&^.^^<5,'>;^.T•A^'^ •;' 30 

C K 1 IC J: o ±IBa-g-*SfeSE» 1 1 <Om^>T'- 
^'*'&v>»±ffi-g-^ilSiI^l 2co^»r<^y'ca<)(!0-r>^.>T' 

y^n ^ypFS 1~FF3 3»±, a#»ft*- miJ 

A^'n5;^'CK2tcJ:oT. ±KiH-g-tiri&Sill» 1 2 <0 

f-X VT-^'ir^y^-tifzi^izmm^tli,,, 
[0 0 2 0] ^ibltZ^ ±tZy >; r7 □ yp F 4 It 
FF4 2Ji. mtfrn^immLfzy) y-fyuyyt^ 40 
iii>o 7 y 5/ r7 n yp F 4 1 t P P 4 2 »i, ^Wf* 
- K^trnSBSS8T-3 4 :d^P>«if&3;n*^iffflai:tJ^' n ^ 

i>' c K o j:oT, iiBa-g-a-^aiuKi somtiT'- 
K^tc. ±127 ^7 n 7 y p F 4 1 t P P 4 2 

1 3<oaiiJr'-:J'-Sr^<Otiaa$-frTm*e> 5 1 t 

5 2 icm^j-r^o -^'5:^5*,, ±ffi-7'J •7 7'7a -;/-/PF 

4 1 i:PF4 2(i, /^■i' V^'J • • 7U 50 
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nyft^fL^o ±f2:i"; •> y^o •> -/fp i i 

~FF4 2tC7 -;'-?-$flf>:7^X hJg*T'-5'(4. ^Bf* 

10 0 2 1 1 m 1 tci5v»T. I oammmm^^i^L 

Tv^-So io^Bf^iJfflJill^l Oli, ^Bf^- h'mz. ^ 
SCT Ku;^j«8^6 1-6 6i!>-<^m^^ii;s>r h'u^m^ 

=S-T'n- KL, #-7'; ■;'-7'7n .y^FF 1 1 ~FF4 2 
- T D * J: 1/ A * « ^- 6 8 § n. * >^ ^ V ^' 

D ;5' C K S (C*0'V>T^7 y y "T'tCKtt'bit 

/c^BrfflffiSbEK 7 2 (c-b m-f- S t /t:l± V-ty hm 
^RiM^Lfzt). *4VW±A*»SS^ 6 9*»c>#|&$#t 
fc^Bf^- K^J&xQ-fTM^. ±K#7 y y 7'7n •;; 
7'O^BfffiMKj|5ij&7 2H:9-E1-*o i<iO^Bf«ll«lsIK 
1 0»4CMOSIiKtci»3«jS§tL^o 
[0 0 2 2] #JC«UKS*tS i©T *v>3&», ±|Bn8RT 
KU;^^^^6 1-66 lC«|&$n*T K'C'-^k-f-, >X 
^7^-^^^Vx^^>i^Oy ir CKsitECLl^^JU 
<om-^t$ti^ ^Bfffl«aiIIK7 2»4-?-<ortS5fw|S»tej 
ttfcU^;i'^^lalKt::J:oT, ±IBE C L u^;kd«-§- 

iCMosu^jucDm^iz^mL/z^. ±m<o^mmW} 

ftS-UffL. CMOSU'^;K^S*?M-f-SEL, -t y h 
«^S, V-t -y h«-?-Ri5i:yf^Bf^- K^oJfe^^-g-T 
M*»Bf;WMfi6ll^7 2tcmtJl-'5o ^riJ, 0 1 iciJV^ 
T»±, i^o.y^'CKi, CKl, CK2, CKo**A^» 
§*t*^n y ^Sjj^a 1, 3 2. 3 3. 3 4*«fE«Sti. 

i. CKl, CK2, CKo<!D'S-§-U^;Ui:itffl<D'©-^ 

^uy i^m^b LTJ:|B7'; y-fy uy-f^Y 1 1 ~F 
F4 2tC«j^$*i.^„ „ 

lO 0 2 3] 01 lCiSV»T, 9 1, 9 2. 9 3-C^$tt 
-i)^1-g6SS^Ji. mag«EEVcc, VEE, V t t 0«i|&SS 
T-C*»). #iCftlJgg$^x-& fe<o-C^rv»;4*. aiimiEVc 
cti^7> VU^Jly (OV) , VEE»±-4. OV, Vt 
T»4-2. 0VC*^>o tfz. SiSmBEVc 
c Jl^g?- U<y K) :d»t> 3 2|s:<7)^iig7'f >ic5-t!lSn> 

— o{±ma?.aflEv c c 1 i: Lxm.^ii:mmm& 1 1 , i 

2, 1 3*««-r-&iftar- MUj* (019) ^yvy 
y^nyypp 1 1 - FP4 24-«jsSi-«,9-:'^Bia 

(0 3, 04. 0 5) <r>i3V'y Y X-^ y^m&^fizmm 

2 i: LT, a-^-^^aiSKi 1 , 12. I3imm-ti> 

^my- vm^ (019) -^^u yy^n^T'PF 1 1 

-FF 3 3im&-t^7 y^m^ (0 3. 04) <OJ^< 

y^y*x3'7m^ui3xv^mmmsbm^7 2 me) 

S-«fiS;1-^ CMO S HKtCtti^^tt-Sc 
I0 0 2 4J §<btc, ^l9<0Sjg7'f >»4aa?.SJEVc 



(6) 



*SBa¥6-3 4 7 5 2 1 



c3^LT. m*ffl7^J •y-/7n77^FF4 1. FF4 
t> CMO SllIK^7)mii«Et**^3-?8l$tLTV^^C tli 

:t o 7 |i]|^gBtiil:S»«il® >^ ^ X\z^\^^/z^CUOSm 
mit^^'^iz<\^^fzib'V^ho I^ilOSiatwi 0. ECL 

laKoj^^ ^ "7 ^M^vHg&^omisWEv T T h CM 
mm-r^^t. mmms.v c c 3 *slJ^l^c^^t•rv^^:^^ a 

iSmEEVc c 3 t V c c 2tA*ai::LT*) ^ v^o 
[0 0 2 51 0 2 iCSi. ±my') •/•7n«;;-/FF 1 1 

--FF4 2o^a«iffio-iiia08*^^^tL-cv^^o mm 
-^7 2 imi&<ommmnmmm. 7 3 *j:±fE^»fso^0 

8&1 0 7&-^bc;0ig«?m*SELtc^v^T±f£5 ^y'^lllK7 

^sot Lx±m^^r- 9 m^}®^^ 5 5 ^-^^ 

/i*:)ON0Rr- hSr^i"o C(^NORr- h 7 3ti. 
ECLEISICJ: >)fl}^$:h.^o JiIB^ ^EK 7 U±. 

[0 0 2 61 ±fS0®fffltta)lllK7 2 ti. iife^Bf®JfflI 
HIKI 0:e^-^btt^^^^^S^^i^S E L^-fe 

ffiSl[aiK7 2li. M*^M-^SELl^J:oTS«7 7-f-IiI 

\z^fi^:zt\z}Z^^LX. y y^m^l l^-^y h^-t 

b^-^Rtcjiorti^^ttfc-fe-;' Y^mtfz\t')^y h 
[0 0 2 71 -eUT. y "^SBLTlClR^f ^ttfcr' 
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^(i. NORy- b G 1 i3i:t/G 2 7 

1 S/^ti^N-f AliH5ta8^H I ic«t*&$^x*p ±Myy 
'^1!S&7 1 h^^S ±ie^»ffflffl»IllS&7 

2 tL>5)N0Rr- h G 3 (D&^tim^ii^^^^^ 
NORr- hG3Ji. S«?ffi-^SEL^-l:*y 

sidxxf^- v*m^is^TU(D'r^xi)^^ ^ u^jut s 

[0 0 2 8] Z.<ommmxii. ±IS7 y^(aS&7 1 
BI3 -13 5 t::3^i"J: ^ ^K-^ h 7 >'>*>^^ 

|ibIiIK7 2(i. ae^cS^-r.t^frcCMOS^a^^'- M:i 
i 0«ffiSttrv^^o S3-0 5twi5V^T. ia3i::Ar::& 
tLTv^*li!I»timfIEA*lffl-7V ^y 7^7 n -/F F 1^ 1 is 
XXfFF 1 2 iiZMLfzy y "^m^Xh ^ . BI 4 IrC/r: & 
TV^;£)Illl»liltlB7U y -/^n ^y yFF 2 1 -FF3 3 

20 ti^7U y y^n^y -^^FF 4 1 , FF4 2tcaLfc7'y 

[0 0 2 91 g|3-lll5tc3^^ffrv^&;&^ ^y^lilKti 

mm—(om^x^^o m3K7r^^fix\^^h^ y^mm 

y^EK (113) OA^; b^>v^^Q K^'^-^*^ 

^A^siT'4 1 (4 2, 4 3) t(om^zmm^mmms 

llbm^fhflX\^^^.^.X$>i>o -:f5. 114 Irl^^tLTV^ 

(i. m*ffl^7^1I8& (SIS) ^i3A*fcSi^. ^^^W 

30 ^J«^5 1 (5 2) USM^^h.^^^^ '^^^^^'^ • * 

;^c^i6fl^S:o><'y 7r T>-r8 2 «r«x.Tv^^.^,-e*> 
113 -115 tii5V^T. #BS^JEV B B ii- 1 . 1 
5. SmEV c s ti- 2 . 8 VC$>^o A^JH^^ 

-fe^y ha8?-Rtw«tiJ&StL^«-^<0/>>f lx-^;vtiO V. n 
7>^;i/ti-2. OVXhho ^ny^^g^CKi, / 
CKi, CK. /CK, CKO. /CK0<7)yN^ 
7 V. -f-on »i7 2 . 0"C*So 

40 [0 0 3 01 113 frC:feV^r> S I (D^U^^hKti 

ss^4 1 ^c«^&^tt>2)«■f-<o/^>^ s^iizmm^ 

tt>5, tcO-C^v^*^ -0. 8 5 V. ^OO*!? U-^JKi- 
1. 7 5VC*>). t/ctBil3g^Qi5ctrf/Q;6-^m^l 
^tL^M-§*<7)>^N^ l/^;vti. -0. 8 5 V. ^(Dur^u 
4 5 V-cab^o 114 tcjsv^T. v^^x^t' 
- D A* ^ fL;2>>fi-§- is J: O^ffiilS^-Q i5 J: / 

tO*r55:v^:^^ -0. 8 5 V. -€-<7)n ^ 1 . 

4 5 V-C*>-2)o 115lci5V>r. A*aS^I l-I 3frrA 
50 ij$tt^M-?-<?5>^W V^^vti. -0. 8 5 V. -toni^ 
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•tz>fzi(><Dth:ti^^5 1 (5 2) ^cm;tl^;^t-^>«■§■(^y^ 

-YU'^;!/}*, J|fUft«K?n-5<>(0-CJS:V»;6*, -0. 8 5 

[0 0 3 11 ^t^, EI3~H5tC^Sn.-CV»^7'J 
yu •y:f FF 1 l~FF4 2 izMLtz'^ y ^m&7 1 

JDX., A:tJ h 9 > Q 1 , Q 2 <0=i U ^ t 5 .;, 

ti5-;;^r:7^n7h7>v;^J'Q10 (OS^^ - KlC 

Dl-C#LJiH'C>tL/>:h9V->*y^5'Ql 3. Q 1 4 =8-^^ 

■^<o^:S6Mf(±, ^ 7 jj- ay • h7>v;^^' 
QIO, Q 1 1 0#^->^SS^t^SiijE^ 
Q 1 203U^r^jS^tOMtr, 'J-byhA* 
ffl h 9 V-y;^ Q 1 3 , Q 1 4 t \y^i\ym%mny^ it 
- KD 1 i::6*|S(t^nt:v»-S„ h 7 ^' Q 13 i: Q 
1 4»ii5 !y^'*^tatcLrafe5!|{CStSSfL, tr^i^- 
KD 1 »±V c c*>*bVT TlC|6]ttrjll:^l6]t^S J:^ l:: 
h7 Vi^^^^'Q 1 3. Q 1 40*ai$ .y ^'jcg^g;^!. 

[0 0 3 2] cuQsmnsii-p=iiz>m&<r>^mf^Wixm 

M-^SiJJ:0f';-fe-7 hM-f-RIi, Atl h^vyx^'Q 1 
WA:*«-^t^*IJSte:6«ECLU^;K^-0. 8V~ 
-1. 8V-C:5r<. OV- — 2. Ot^rSo Ld-fe, A 
^) h^VvJ^^Q l~Q3(OJ^$ -y 9m\Z\tiiVy 

KD 1 :**^V^i®-g-lC, h^Vi^^^QlS, Q14 
*^7$-^-2)(C(±A:^I h v>'v;^^'Q2, Q34-*V$ 
■*-5'^-;^«£E (-2. OV) J:t3fiv»^ff mk.\i- 
2. 8V) c:<iO||Jfe«-C»4. h9V 

vX^'Q 1 3 i:Q 1 4<0*aai5 ^'tc^'f:*-- KD 1 
**^iK$*tTV»-5/c*!), -2. 0 V<Dn>i; u^;KO'(I-f- 
-C*>-=>r<>, h7>S^;^^'Q 1 3, Q 1 4 4-5SIHC:i-7 
$-fr-5>i t:6*f ^^)o CittcJ:o-C, SI6<DCMOSliI 
SS*^<b^:*^iK^fflttIJi|i]K7 2 (O^iimEEV t t i: LT 
-2. OOJ: 9^«EEi: LT<)^^(^ECLia^«-5SII 
U tb-f^ S -a- ^, i: § o 
[0 0 3 3] ^tc, 0 4 tc:^$fi-cv»^,rtgBffl7'; 
7n-y7'FF2 1~FF3 31CSL/C7 >f-|5IK7 1 

^Bf-*- K*IS^-f i:;Jtprf|-C*-5o ^Kf^-Ktc 
AllHJg*- K> De7A*H5c-t- K. -t-^h 
^- KSO'U-t-y h^- K^i^-^Sn^o a-Slftf'^^- K 
-'^i'ASjHSSS^H I, n^7A*H^Si8^L I, -t 
^«^•S^S.t;f•;■b•y h^^Rtca^W^;i. (- 2. 0 
V) ^^A^JStt^Ctic J:oT^5£5.fLSo t£oT. a so 
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;d@^«^-L ncs^$fi/-A^j^ h7 vv>^^'Q2, 

Q 3 is J: I/f-t •> h -b h Sfg^U««g $ n/c h 

7>v';^5'Q13, Q 1 4(i'»tC:«-7ii5|gi:$fL-&o - 

-yj. #fi?.ffl h7>v;^^'Q4 w^->^irj±#tc- 1. 1 

[0 0 3 41 ^<r>tzib. a#»f^^- K-e»i. v;^xA 
T'-5'A:tl«?-DtC«Si$it;tA^J h 9>vy^^Q 1 CO 
^-^^.tc^N-f l'^;!/ (-0. 8 5 V) :6*A^I$*t, ii^-o 
10 ^'n^^'SS^CKtc-'N>f (-1. 7 V) H^Xti^ 

itfzm^. #HBffl I- 7 > i/*;^ t'Q4i>*^y, Xl3 h 7 > 

JEV c c*>f>rJUi':J'J£$l;R 1 , A:*ffl h 7 > v*;^ Q 

Q12, y ^StnlR 5*aoT«iimffS§^VEElC 

Q 1 lO'^-j^tcji, 3V'^i'«jStR 1 t intcSg^^L 
-2>mS£Ol;»E'(li:tcJ;oT^^$*i-5SBE^/f»tVc c 

20 ^Vv^^^'Q 1 H±:t7^^^i: Sir, m*Sg?-Q' lia 

[0 0 3 5] S^c, ^<r)t^^U^ 9m.m,R2\,Zii^'S. 

1 0<O'^-;^Sffitt, =iUi^i^t&^R2izX:&mS. 

7>v><.^Q 1 Oli:J-^«Bi: S'tt. Vcc2d-<bVT 

30 v>T, ^D >:J'Sg^CKA*n^7l^^jw (-2. 0 V) t 
Sir, ^'Dy^^S3^/CK(w>'N>f (-1. 7 V) 

**A^lSi7.-5> i:, ^^-f yf^ h 7 >vJ^^'Q 7»i:f7, Q 
8l±:i-V^^ffii:StL^„ ;i<Ot^. 7-y?^ffl h7>v*X 
i'Q 5<D'^-;^Sfi5:ii, Q eiO'^-J^ateJ: «>ig5v>7t 

•€-itSt?A^I h7>'->';^^Q 1 ICJ: oTn ^'SJ/lR 

h7 vy;^^'Q5»csa;Sir*J:dtcft4o iigoT, tUti 

40 ^)ui,zm^^tii,o 

[0 0 3 6] tfz. a««f**- Kl^tc, f'-^Xtl^ 
^Dtcg^SitTtA^I h 9 >->*7,;5' Q 1 (D^-xizuy 
iy^fi^ {-1. 7 5V) i)*XtS^iti,t. XtiV^yV 
X ^ Q 1 7, #Bp.ffl h 7 > vT, ^J' Q 4 36*:t t 

Sirs, iitujioT, =ii'^'^«{»iR2trB^5tomSit 

litO^Sid^BiEil, m:tJ h 9 > ->'7. Q 1 0 (T)^- X 

li, 3 l^i'i'igfitR 2 i:±fem»£<0«g£ttttcj:oT* 
5eSir^.«SKT»cJ:^-CDH, u^;i,;j»^jp3i;^^^ ^ 

<^S:1:, Hi* h9>->*7.^'Q 1 0»±:^-7i^tStSiL, HI 
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Vc c T T HlS)56^-=>-C^SitA*S£tL, tii^JiS^- 

[0 0 3 7] ClO^^^tCiSV^T, ^'O y i^^^CKA^O 
^^^;v (_2. OV) t^ft. y i^i^^yCKiz 10 
ys^U'^JJW (-1. 7V) *«A:tJ^iT--5> X^fyf-h 

i:^, 7 -y f-ffl b 7 vv:^^' Q 6 (0^-;^m<5:»i. Q5 

(O^-y^SeJ: •) *>iSv^/c», Q 6 Q5d**7 
[0 0 3 81 ±^LtzX')<,z^ a-SSjft-t- v 

^)V<r>m^ii^Xtl^tirzm^. 9 a ^'SS^ C KC/^'f 

[0 0 3 9] ^ic, ^»f-t- KiC;felt-&7 -^^IllK? 1 
<Df6<^*i«,?g-t--5o ^Bf*-Kt'»±, A^A*H5t*- 

(i, /^^A:^l^5e^^H I l^^^^ U-^^i' (OV) . n-? 
A:t)Bg«^L K -fc-;' bSS^lcn-? 

(-2. OV) ;i«A*Stt-&ii:lcJ:ct:Si«S « 

;u (-1. 7V) *»A^l^n-5^:^ -> x x A •7'- 5' SS^- 
D»::A^)$tL4'g-f-«0U'^;H'*^*'*>^"f^'»'f A:ftH^ 

zSmJEVc c*-(b=iU'^'5'i£etR 1. >'^'^A^I@^ffl^ 
7 > V X ^' Q 2 , X ^ f- f 9 V vX Q 7 , ^SatiS 
h5Vv;x^'Q12. j:.? :y ^-ffigtR 5 ^-jioTSitiifL 
)E^8^ VEElC|n]:i)^o-CS»£**8£*T-*o iixlCiot:. 3 
U^' ^iSt»tRll^B'T5e<^^iSE'(i<^^»^**»S^- til^)h7 
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i> o 

[0 0 4 0] :i(DVtmiiZ^\^^X. ^XJ y ir^^C Kii)^^ 
<yi^y<)V (-2. OV) t^ii. ^uy ^^^/CY.\,z 
/N-fU^;W (-1. 7V) i^Xti^iX^t. -E-^^^-C/^ 
'f A^l H^ffl > 9 > ^ Q 2 t' ^ ^ ^ R 

n ^'S^ CKl-n^ U^;v**A*^*T'^w^fe. 

^'«^■CKA*/^'^ w'^ji' (-1. 7v) ts*t-c*>, w 

[0 0 4 U oSt), /N^A^lHSe*- K**^56^^''-: 

Q' t±a.>u^Ju*tiitlL^lt*o ^Bfffl«B«ilalK 7 2 
;6»c,y%^A^JSI5e«^-H IiiJ:tFn'i7A*H5t^^L I 
tcA^I^ti-'&'ft-^dCMO S W^^l' (0!lx.»JOV~- 
2. OV) r-*-6<Olc*>J-L-rv'XxAT'-5'3g?-DlcA 
Sj$*t-&M-^liEC L («^;ttf-0. 8V- — 

1. 3V) /^>f A^JH^e^^H I i;, CM 
O S V^)V-o^^^i^m<r>m^*'^Xt)^r^^t'y:^y-^r' 

A*SIS«^ H I nm^-ti"^ y ■^EK 7 1 irJiSt i) ii^ 

[0 0 4 21 -:)^. n^^A*@5e-*- n^^A*H 
56^^L UC/N'f (OV) , A:fJH5feStS^H 

2. OV) :6«A^3^i^•^>^i:^'J^^'C^^'^*^*<' '^'^ 
A:(5@5e'=E- Kic^tt*9 y^lili»7 1 (Otb-f^ti, Jiie 

f^iSi?g»4«i^-r-&o n>>A^JB^^- K^'tS^S*^''-:* 

U^;i'taiilL^lt*o ^»ffflfflffi)iil»7 2**c>n 
•>A^>H5eS^L I irAtl$*t^M-f-HCMOS U^JW 
(^x.tfOV~-2. OV) -C*)^<Dlc*tL-C->X7^A 

f'-^'ig?-DicA^jS'tt;i>M^f±EC L u^;!' m^\i 

-0. 8V 1. 3V) -^^7stzt>. u^X-n^"^ 

^-L n::> CMO S U"^;v-C/NWt»cSco#-f-A*Atl?tv 

tc«5fe L T n A^J H5t«l}^ L I <om-^*«9 ^ UK 7 
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[0 0 4 31 ^k\>z. -try h-t- VKo\^^xumirho -fe 
yh-t-Kti. V^^S\z/\^ (OV) . 

Y1^^RKu^\y^)V (--2. OV) ;6^AiJ?n^»li: 

^Ql, A^JHSffl h -7 >v;^^Q 2, n»>AiiH 

\z^ix:ho tfz. U -Ir y hffl h ^ > vXiJ^Q 1 4 {in»> 

'=^1^^ ^mfiRl, VmVy^VTs^ Q \ 3 , 
:^--KDl, ^mMmVy>V7s^Q \ 2, ^^ y91& 

-2>o 20 

[0 0 4 4] e&oT, c:(7)-t y h^-- K(i^ i^yi^^j^^ 
«^Qtl/N>f U^;!/, mtJ^T-Q* ten-:? P^^Vd^ttj^ 

=f'T>\zxt}^ft^m^(Dv^)v\zi)^i)^t>hir^^^ x-^im 

i:;6^-C§-So CltvfCj^L. -b^yh-^t-K 30 

\Z^ n 7^ CKSr>^N^ l^^^l-lC LT:fett«f v'Xx-i.T'- 

* ^ ^ Q t C m * ^ ^ C a: -C ^ o 

[0 0 4 51 ^6BfB#tCi5V^Tti. ±fB2o(7)^^ K(7);B 
:a*-#«tiAfLT. "ty h^-Vtfz\ty^>( Xtim^"^ 40 

^^)\^^zwL^\^x^ni^WL(r>^mmmKXti^^xm 

»f«-tf 4-5 i: t fete. ^ic^n >;/i5^CK;6*/N^ 

lifi> ^y h-e- KSrSiRi-ifit^iv^o S/^. v;^xA 
T*- ^ D \ZXti ^iX^m^(0 \^^)V(Dmt\zmm $ 
tll'tC, ^ U y ^ CY^(r>U^ 

mttmmztiiitim^Q {tfz\tQ' ) \z^^^^fifz'i^ 50 
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[0 0 4 6] ^tr. V -b y h K*^ov^T^ggi-^o 

V) . Xtim^^^f-m. n.>AilH^3ST*L IS 
hSffl^S tcni^ 2 . 0 V) **AiJ?tl 

\z^\^z>m^hmmmxhh(Dx. mm-^^mm^tm^ 

"t-^o i/sT. U-by h^- Kt ni^AifBife^- Ki:<0 
ffiv>53-ttt'MLT*). -by h^-- K^/N>f A^J@^^- 

i^Ji. lll4(c^$nTv^^^'>«^[ij^7 l<7);S^i5i:y^ 
Ibf^^C/^fri^ y -^EK? 1 {zWi^-^^-^^m"^- Ktco 

[6 0 4 7r 13 3 tc^^ttrv^^A*fffl:7'; .y:/-7ny 
:/FF 1 1 -^FF i 3 \zmi.fzyy ^m^7 1 (7);Sjffii3 

J;c/^i6f^ti> mA^izm'^fix^^hy y^m^i i(Dm^ 

M%co^4^,^<D*;^iJiggt'ttti'. m3<r>m^x\tys 
^ y^V y>Vys 9Qi <o^-y.is^^ m4<o^u y 

"f-cKtm^^&^xj y^m^cK i {zmm^fix\^^;bz 

y'^hy>-J::^^QS(D^-XTb^m4<D)^ny 
^m^yCKtm^j:^^JJy^m^yCK i ^zm^^fi 

^mmmmm&s ii:ift^Lxx:)3^ti^x^izm^^ti 
[0 0 4 81 ia5tc^s^xTv>^ffi:ftffl:7>; .yV:7n y 

7'FF4 1, FF 4 2 iiZMLrzy yi^m^ 7 Kom^^ 
J:VW}i^l^t^ m4izm^tiX\^^:hyy^m^7 1<Dm& 

^ yf-Yyyi/X^ Q7 (r>^-y.i)^^ m4<D^xjy^^ 
'f'CKtm^j:^^uy^^^CKo{zmm^fiX\^^:hZ 
t> y'f'hy>i^:K^QS<D^—:Ki!)^m4(0^uy 

^^'f'ycKtm^j:^^xjy^mi^ycKo{zm^^tt 
Tv^-2,cit, ^xx/m5<Dmmxitm4<Dx:)jmhy> 

V:k ^ Q 1 (D^t> 0 tcsv>tc^^JS^s tt-e-K-Pn*=Sr 
^A:t/S8^li, 12, I 3\z^<;^^-7.i)m^^ftx 

V^-5»3oOAi;fflh7>v;^^Ql a, Qlb, Qlc 

:d*iSfrt^ti-cv^^c: m4(Dm^\z^\i^^jL^ y ^ y 

<7>ft:t>»7tc. Utth^ Vv>^i5^^Q 1 7, Q18i:^m 

h ^>vX^Q 1 5 t-eOJi^ -7 ^tSStR 8 
^^^''Cty T>7/*8 2 t^fl\ZX ^XMSb^fi^zx^^ 
y 9y ^uyymmti yy>V7s9Q0i)'^Wi^'thfix\^^h 

^tX^i>o 
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[0 0 4 9] -y if y *rirfmaiti hyy-y^f 

:tj«^-5i (5 2) ic«^$tt-cv>^.o ittlcJ:or, 

m*sB^5i (5 2) ic^^^tv-sn^L^v-^i-gessia 

-6. <ti5, ±iem:f]S8^ 5 1 (52) i;j±, assbl^* 
- Ki^fcA:^3«T-l i~l 3irA*$a*M-§-<oORi& 
a*tofc'B•§■7&*al^l^i^. rtSBHi^J^Si^S 1 (5 2) 10 
ic(±, a#S!j^^*- K^l::Ail3S^ I 1 ~ I 3 ICA* S 
tti-fi-§-ONOR^a«r to;t1S-f-*«mt)$n.So 0 5 
UfeV>T, h 9 V -:^>^ Q 1 6 tim 4 <7) h 9 > i/';^ 

10 0 5 01 tt». JiiSLfeSl^^iiiJv^r ii, H SOi' 
n y i'S^ C K i Ji O^/C k i i:ffifflcoffi-§-:A»-?-tL-? 

> a y ^' e K i <0^^^ U-^H' * - I v 7 V , o ^7 U 
'^^V*- 2. 3 L-C^ n y iromU^-k^ < 20 

[0 0 5 1 1 wCOl ^ ic, ^3gL S I <r>nU*-'h(Dm^ 
>i*«it&^*t-6A^I^^4 1. 4 2 i^c(±4 3 ^IfeSiaK 

S6'^'(S-§-**«if&-t-4?'-:*<^tli:t'«f-5 1 f?tl±5 2 tlfe 

aiiK 1 3 t(Dmizmiii^hfif.:tiit}^<0 7 ^^^^^^^(0 
[0 0 5 21 ^mmmtWimm^t<om m^i^i 1 1 

tf. rtffi(737 y^iIKJ±. a-S^tt^^*- KIS3t^i5J;f^ 
IE56l^9 y ^i"'5)^cft-C4>^o v;».r Af-i'?:^ -y ^ 
*o |*|g6<7)7 ■y^UKTi^v^f'Af'-^' «:iE?tt"9 -y -f- 
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l&i" ^ <0 A* J: v> fj * ^) o 
[0 0 5 31 tfz. 113~-ia5 0v7^iaE&tC;fev^r 
li, ^N'f A:bH^«^H I > n^A*@^®^LK -b 

V hJg^sisiWJ-t^ ^^g^^R^^A;'3^^^'&^i-^^ic 
Mosu'^^i' mx.\iov--2. OV) ^tL, v>^r 
A7'-^'^S^=■DtIA^J^^^*«■^^±cMOS p'^ji^i •) 

tfiiplM^^^EC L L'^Jl' ({!«x.tf-0. 85V--- 
1. 7 5 V) t^tl^o ^N'f A:t>@5e«^HI<0/N-fV 

EV B B J; •) <)li5< . 75-o/N^A*@S^i=-H I coa'!? 
W'^;w*»#BS«ffiV B B J: 0 '{)fi:<lfi:^StT.&y::»\ v 
X A r- ^'iS^D A* $ *t-&m-f-(D o r 

t-y. * 7 $tt* A;^ b 9 > Q 1 iJ ± t/#Bs.ffi h 
7 y v';'.^' Q 4 lC«5tLT>'^'f AtJH^ffl h 7 > v;^^' 
Q2«-*>1^tSi:S-*aii:**-ei-5o n^7A*H5g« 

[0 0 5 41 He »±, 112 lC^^n.Tv^^^»fffllfatlllI 
K7 2iJ J:t;'NOR'>'- h 7 3 cO^^WIIlK^ZFi'o Sb 

v^-&MOSFET»±Pf^^^^HVIOSFET-C*)0\ 
eiKOf+iD 3^ it-C v> Jfc V» N f- -V * ^J'M O S F E f t EgU $ 

h7 3li. EC Lr- ht?«fiS:Stt-CV^^>„ NORy- 

h 7 3 «±, mm<r> y 'J y n y -f^m^i^m t § ntz 

K7 2irD'!rU'^;K7)S*?^-§-/SEL;ii*tti^^<xjtt 

iaK7 2 4-fl|fi£i--&CMOSIl^»ix miSSEEV c c 2 

(0 V<OJ;^=5:^^9> Kmffi) is J: J/:^<omigmff V t 

T (-2. 5V) t<Dm\,zmm^fi. NORr-h7 3 

timi®«IEV c c 1 J3J:t/:a<omiimffVEE (-4. 0 
V) , Vtt (-2. 5V) i:<Oiai»wSiR§fL, 5eSE 
Vc s i3itf#Bam)EV B B7!»*«i|&^tt4o 
[0 0 5 51 lll6tc3%$ft-CV»-5>^Bf*ft!lllIi»7 2I±I^ 

1 , G 2 , G 3, G 4 Jix H 1 6, HI 7 tfzHm 1 8 

iiKii. m6(Dm^y- K0 3ia<o3fe9!iN-^-v^;vMo 
sFETS-^matiKc 1 tca^iftx.^. 1 1 *>t-. ftom 

ii^BEt LrV T T (-2. OV) (Oft^^tX-VEE (- 
4. OV) i-ffiffl L/C tOT*>-&o CitlcJ:"?, H 6 <0 
nay- b l-it'<'CJ: '9®*'*°'? u^;!/ (VEE) 

113 -1115 tr^2.*t-CV>^E C Lia!^ 
A^Cj'Sr*^ 7 ^iaK7 1 F*3lzu^;i'pSfflO^^'f K 
D\i:Wcm^tfj:<. CMOSlll&<Offi^lM-f-«:AtJ 
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[0 0 5 6] tfz. tB*<OJiT^9P#fa4•-ilS:^I#tt/^*^ 

mrt-CcoCMO SiaB&<^mig.«iEtciiV t t i:i^,mx-^ 

t^lfADL^v^o ifz. meo^Sr- h G 1 , G2, G 
3, G4(^mil{i. ^»fB#t::^ ^11]^7 1 S^^^O^ 

• ^'7 >S^;^^<7)>ftt>^9^cMMOSFET^ LTfc J: 

- «^ ^ n SSl <i«B&l- ^ r t (> dt tg-c ^ ^ ^ 

[0 0 5 7] mi Kom^^t^ n<ommm.Kt ltvt 

TtOft^>)tcVEE*ffi^1-^i:fc tic. m^S^tmag 20 

FETQc l-kP-MOSFETQc 2 ^^tt/t: 
^'So MO S FETQ c 1 c?^^^'- hSJ^-tC- 2. 0 Y <0 
<t d ^^mJEVGGlS-. i/cP-MOS FETQ c 20 
0 VOJ:^^SI|BEVGG2'&B^JnS^ 

^ • h 7 > v;^ ^ Q 2 , Q 3 , Q 1 3 , Q 1 

i::;6^-C^^ J; ^ jc*:.2,o HI 1 7 O^J^ 7 V^fflMO S F E 
TQcltQ'c2<^^*>Vc cMOQ c 1 <D^^I>f^ Q 30 
c 2 {i^B&f tu(f^S<7)lp]iSO^<-f ^---^ . h^>v>^ 
:5^0t&ffi4'^x.'t=»'t < t:d^?>g|l 6<OIiI^i:|^;ai<7)aS 
frwJ: l9m«m:^JcOiiJDJiti^A.^^v>o "thi^z, VEEfflO 
O:?'7>yffiM0SFETQc 2 i^-^*- h©J«SEEVGG 

2(om^(r>i±:^\^zX'ox\t^ m3--m5{zm^tix\^^i> 
KD 1 S'ia*t^^^*<. CMosiii»<!om:^j 

[0 0 5 8] mi 8<7)lpJKii, ftomaSSJE^LTVT 
TC0ft*?»}tcVEE?rffiffl1->b<ht *>tc. miS«JEVcc 40 
:feJ:r/VEEfflItC-etl-PtL^>f KDl 1, D 1 2 S-K 

■C. ^SfaffiJiIK7 2<7)ffi^jM-^^, ^SOECLEK 
^d^'bir^'^ *7'f-EIM7 1 rtco/NM^K--^ • h^>v;^5^ 
Q2, Q3, Q13, Q 1 4(7)ia^^itff^#^L;^s:S 

$>z>o ^h\,z^ mi 8(Dm^\tz^\,^xit. rnmox^ 
{z^ h'D I Koijy-vmiF-tr^^-yD 1 
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1, Dl 2 0i6j^ («E[^T) ^^^^^t^J:9t^LT 
v^.5>o ±ffiiSffitfi:R aii. ^ar-hGl-G4-C*ffl 
-r^Zti^X^^o BStSfiiRati, MOSFET 

[0 0 5 9] >*CJC. ±Ummm'<Dy -f-yu v-f (m 
2) 4-SfflL7t^SL S mi5tt^:Sr*WJ^^»f*i?:0 

^'&'n^(r>mm^^m\z-fhfzt>. 0^m$>^y') yyy 
^ y 0 ^ 3 mim^ mLxm^^KmLfzi>(Dx$> 

ClCl-rii. -7^ ^;'y>^n^;^yFF 1 ^FF 20ffi:t? 
ECLr- h-r^^^ti/cORr- hG 1 0S::^hL 
:7 V ';'7'7n 7 7'FF3 0v;^t-At'-^3»^DIC 
Xt}^fi^Xdizmm,^fiX\^^^o y-fy^yzTY 
Y IhYY 2(r>^U-j {/^^Q\Z\t^ ^ 
CKl***atC«j^$tt. y'fyuy:fY¥ 3<Oir 
n ^ ^^i^C (C(i>';^'r A n c K 2 7&^««&Sft 
ho -life#-7U yy-7n>>y<olS*{i[g2. 0 4. SI 6 
tc^^ftTv^^^)O^|^-T-*0. ^SL S I O^I^SBt^- 

^h\^^\mmhsi<o¥^u^m'^i:Ktii^tz\tmti 

Xi$^Q o *i#ijn^aTV^:5:V^o . y y ^ 

•70 T'FF 1 -FF 3ti. C:*ttC|fi3E3^tL^ tOTi: 
<. ±IS#mi^ilIiIK 8 l^ffi:tJh^>v>;^QoS:# 

[0 0 6 0] ^BfftU«IIlll&l Oti. ^Ui)-h^ii^^fL)b 
r VUTsm^AO, A 1 Sr-frn- KLTJiSE^U >^:7 
nu/^FFl--FF30iM^«-§-SELl, SEL2, 
S E L 3 31@(^)NAND^- h7&^<bir*T'3 

-iJ^DECt. x;^ hT'-^^TDi:>^^^ ^ c 

Ks hi)^h^y') y-fyuyymrh'ty Ym^XS. 
y -fe^y hM-i-/R«:J^^f -2) 21HC0NAND^- h G 1 
I, Gl 2b^ ^-V^^m^TUir^y^) y-fyuy 
^\Z^W.irh^<yy T BY F tib^hmWu^ fiX\^^ho t 
fz. y^ya yy-FY l-YY 3(7)ys^^z^T^ 

hf'-^Soti. ORy- h G 1 3i:if)^LXmmr-!$r 
m:fj\^>5 5 XKt^U^mt}^tiho ±fBOR^- hG 
1 Oi5J:CfG 1 3ti. :7 V ^y-7n ypF 1 -FF 3 

[0 0 6 1 ] -i^t LT. yV y^yx2y -fYY 2(D)^ 

:t?«-^oa:± ^ffl "T ^ :b t>^S L fcilSBf F^i*i F F 

xmrn-^ho z.<ry^mz^\s^x\t. s-riiaLs 

FF 1 S-S^i-^r Kl^;^M-?-AO, AlSr. ^BfftUffll 

HKl 0F*5Or'n-^DEC(cA:tJ-r>5><h i: ttc. t-;^ 
h7'-^TD«r roj i: L. 7^^ ^ > ^ u y ^ ZY. s 
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AND^- VG 1 2<0^i^3*«>^^'^ U'^)VK^itLX y) 
7n :y TTF 2 t FF 3 lCOV^T*)tf*v^, y^y':fy 

roj i^n^^^o 

10 0 6 21 ^M-h. ^- K^#«-§-TM4r FlJ 
(^Bf^-K) t^Lr. 7V 'y/'7n^yyFF 1 SrSIf? 

hr'-^TD* rOj tL. ;<.^^Vi5^n'y^CKs 

^4-£^o i-^^. ^BffflfflS6iIK7 2-^A 

rOj ^$tt^/ii6. -7U y^n-y^FF l(7)^»fffl 
IfSbilK? 2F^O^*y*^lilKLTti(± TO J 

K) twLT. -7^ 7^-70 -7 T^FF 2 SrSJ^i-^T Kl- 
y^M^AO, Al*A:tli-^i:i:<>^^. x;^hr'-^T 

■^x.> 7U y y^^n y T'FF 2 0^»fffltt8&ll»7 2rt 
[0 0 6 31 't<0\k. -t-- K^#fi^TMSr TU 

*#x.^o ro^. 7 V ^y 7^70 y-TFF 1 hFF 20 
NOR^- h G 1 is J:t;^G 2 icii. S E L <^ 

roj K^#©-^TMC0RSeM-^ 

J:t/G 2OV^-rtt:;&-<0miJ:6^ r U U-^^Vi: ^tt^o "t 
3Srt>*). 7V ;'y7n'y'rFF 1 t^fi^*;''^LTti 
roJ 56*7 ^7f■^i^■rv^>5,y::i6. vT. -r At"- ^ tc-g^fe 

0iiitt-5>o 7»; 7^7 0 •y7'FF 2 ■C«i7 

LTtc ru 56*7 u/'f-$t^"t:v^^;ta«). 'i/T.y-^'r-^ 
lcS5feLr/N^ A*H5e«^H I <^^*B**7 ^;''^[aK7 

[0 0 6 41 itLirJior. 12 8 ii^-r J: ^ i::7 V 
7U -y 7'F F 2 C>m*Qli^W l^^^Vl'^^'fti"^ (^-^ 
^ >^ t 1) o tfz. gI^L^V-;6^ 7 V 7 7^7 0^7 7^ 

^ CK\t^Xt}^fl^'^^<Oy') 77^7 0 y T'FF 1 O 

m^'ik^^ORY- h G 1 OOmtlti. '^<0—:f5<DXtii>^ 

h {9 ^ t 2) o C^-C. vX-fAi^a-y^CK 

CK2 ^^-k.ho -f^t. y^)v^VXiy-r 

FF3rt07 7f-IlIK7 1:6*7 y 7^7 n y y F F 2 O 

m^iQ (/^'<l/^;v) FF3offi*Q7&* 

7 U V -fV n y 7'F F 2 :i6^^> F F 3 ^<^#-?-fEJt^t-SSC 
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iS| (^^Jy.±<7)il®) 7U>7^7nvyFF 

[0 0 6 51 --n. -y ') y 7^7 n -y y F F 3 <Dt^cBii. 
TKU>^«-^AO, Aim:oTFF3*a«?i-^-^ 
(CJ:»}> NORy-b7 3*^fhL-C®rBfT'-i5^m:^Jt:> 

7 n ^y yF F 2 <Dm-)3m^i:i^f^\^f^9M.nf^^^^^^ 

OR-y- b G 1 0<^)m^lM-^'t*t>*>'>>^7"i>.T'-i5^ I- 
®5feLT-rX hT'-^TD7&*7U «y 7^7 n -y ^F F 3 

[0 0 6 61 |g7frC:fev^T^»fi:W*i:4*<^»±> 
^yy7ny7'FFl, F F 2 i3 ^ U^F F 3 t C>ra fr::*) ^ 
O Rr- b G 1 0 co^a«ltg-C*^o Cl(^)^»ft^i3V^T 

ti, t-r^- K^#«-tTM;6* roj (a«i&f^^- 

K) IwSfL^o -eLT. 7'; ^;'7'7n -y rFF 1 ^SIR 
tL. f hT'-i5^TD75* rOJ t^tL. >^^^>i^ny 

7n'y7^FF 1 O^BrfflMttHIK 7 2rt<7)NORr- b 
G 4 com*^*>^W i^^^^t^^^tl-- FF 1 rtO^ y 
^7 mi;-fe7 h«-^:6*A*l^n. 7^y'f-Iil»7 1 Ji'; 
-fe-y h^^lSt^tt^o -r^ft>^. 7U 'yy7n^y ^FF 

1 o^^y-^Eii^? 1 roj ^i*i*'r'i)o y) y 

7'7n:y7'FF 3tcov^t:|W|^<?5li)^^:d*<>^T3S:*>ii. F 

F 3rt<^>^ yf-mf&T 1 roj :d*»#sn.&o 

30 [0 0 6 71 7 y 7^7 n y y F F 2 Ot*- ^ *i 

** ru t^fi. ^-v^^m'^TM^^ roj tstt^c 

^m-C. 7 V y 7^7 0 ^ 7'FF 2 Sr^^^i-^^'^^^J^JOT K 
V;^M^AO, Al:6*A*l?*t. ;^^^>^ny^CK 
s 7&*^X.^bn^o *<Ottm. 7V'7*/7n'y 

y F F 2 (o^mm^mm^ 1 2 rt<oN o Rr- vq3<o 

ai***>^W l-^;^t::S^<tt. FF 2rt0^^y-^[iljS7 1 
;&*-t -y bt>c.«tc^ti-2>o •t-^t>"t>, 7»; yy7a 'yyF 

F 2F*i<07 ^-^111^7 1 n J i^W-f^o 
40 [0 0 6 81 ^IC. K^#11-?-TM:** roj 

Klft^-K) tcS^tt/cSS (JOtfeSt^. 7U:y'/7n-yy 
FF3Uvy^'rA^n'yi7CK2 (z^;!^;^) ^*-§-x.t>tL 
ho ^(OmW:. y') y'fyuy'fY¥2(0^n-r-^i)^ 
y^) y -fyu y -fFF 3(Dy y^M^l 1 lC^i»)3iStL 
C:(7)7U -y 7'7n>y 7'FF3(7)«^T'-^l±. TK 
U>^M-§-AO. A UCctoTFF3SrJ8*i-r^-i:twJ: 
0. NOR>>'- b 7 3 *^Lr^»f7'-^mt!«i^5 5 

Ifi-r^i tlCj: >)7»; y 7'7n'y7'FF3*^<b^^m& 
50 tt/j:T'-:5^;6* roJ -CfetLtfOR^- f G 1 0 (fcL< 
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li 7 'J y -/^ n ■> y F F 2 S fzH F F 3 ) cD^S;^tlt:: 

I ij ij/fu-^A^iass^-L I iizm^im^-r^fztfxo 

mmmm (LT. Gl, G2) ^Jifflv>f>tLi(/^o 

(0 0 6 91 ^- K^#«-^TM*« roj (a-^ 

FF 3 IZv;^?^ Ai'o 7 i>' C K 2 (^n* ^d^-^xt^n 
•&0 -eo^*. 7 'J y^n ^ ^FF 2 (OiS^T'-^'jJ* 
7'; .y r^n 7'FF 3 > f-|ElK7 1 tCflSllJiiin W 
-So C:(0 7'J •;'-/7D -;;7'FF3 0tS#f'-^'Ji, TK 
U:^M-^AO, A 1 ICioTFF 3 Sra*?-r-&C ttr J; 
»), NORr- h 7 3*^L-C^»fT'-i'tb*«^^5 5 

tltzT'-^ift [Oj -C^HtfOR^- hC 1 0 {i>L< 
H7 y 7-70 F 2 tfzitF F 3 ) 0|&a«Sliglc 

&SiE*»*ic: t $-*!l5gi-^i t:i*-C#^o ±m<ox') 

^mm^ (LT, 0 1. G2) ^i±fflv^<b*t^tv>o 

10 0 7 01 ±fE:^ffi4-JBffl-r-5 i t (c J: 19 . S 1 
SL S I trisv^r. 7 :/7n F 1 1 ~FF 1 

3lCx;^ hf'-^'Sr^ -;'-?^?-^, JK^^3 2tc->>^xA^ 
n -y C K 1 ?Srtt*& 7 U :/7 n •;; yp F 2 1 i 
HFF2 2iZ7'-i'iJSl*)ii^t-^^ZtizX t)> a-g-^ 

naiiKi i<ofi&a«iis-^Bf-r«,ii:;i*wrtBT*>4o 

4 7t. 7 >; 7*70 y ypF 2 1, FF2 2tC7^>; hr' 
-:^S-7 .y-f;?-^, 3l,Z-yX7-J^irxiyirCK2 
imf^L. y^ y:fyoy-:rFF 3 1 tfzUFF 3 2$, 30 
-5.V>JJFF3 3lzr~-$'t:^lOiht^^ZbiZXli)^ m. 
^■^^mmmi 2<^^a*SII*^Bfi--&ii::6Wt|-C* 
-60 $P>tc, 7 >; •> 7'7n-> yPF 3 1 ~FF 3 3 tcx 

^'v;^'rA^'n>;ircKoS-«if&L, y yy^yu 
FF4 1 S;tl±FF4 2 l,zr- f iJ{l^i2,t'ti> :z tiZ 

10 0 7 11 ^ifctc, *^BJic«*^»f*i5:*r- hru- 

(^m^&m.) , 1 1 0 {±*^#-9^ y y 1 oo(Dmmi,z 

Sc(OAai^>liIK-t;n 1 1 5J*^^^^ 7" 1 000^^ 

t::j&or sea $*tTv»*o ^xm:>jm^-t)ui 1 ni, 

#Aad:t;iaK-t;H i i <±, "7;^ ^' ;^ 7 ^ffitz J: so 
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mm^\,zxy)^ Kt}m^tfz\tmi3m¥i,bLxm.isimz 

10 0 7 21 ttz. a9tCi5V>-C, 2 0 OJirtlfPn >*7 
^-IfBf, itortffin V -;; ^^§52 0 0 tcti, 1 oo^^^*: 
*«±SC^fig$it7t^|gi«0*:^:-t;W2 1 0 V y ir 

^i^jciea^iiTv^^o rtSBD ■>*•;' ^'gB2 0 o<D^a<o 
— gClcji, tiriei|jfefia|ici}v»-ciJiggL7t^wfftiJ»ilKi 

^ti-^tiii, mi oii^i-i^tc. ^^\,zm^i,tz^m 
mnmm^ 7 2 ^m^'^^j: p -mo s f e t t n -m 

OSFETi:3j«3^^$tL-CV^-5CMOSSi* (MOSF 

ET'f&m^m 2 1 1 F^SBECLr- mis. 9-;' 
^EIK7 1 S^cliNORr- h 7 3 i:f<^EC LIIKS: 

fMmWA) 2 1 2A, 2 1 2Bi:=S:^tfo #*:*:-fc;P 
»±v ^-fti: L-C^E^t^r-fo 13 1 0 lc^$tt-5 J: -5 
ICx CMOS®«2 1 U±. ^^'fjK-9®J*2 1 2 At 
2 1 2Bi:tc$fet*i-5J:^jc^;$:4:;n*3icEg$;h,-c(/> 

■So 

10 0 7 31 i^^^'f .ie-7®«2 1 2 A:feJ:Uf2 1 2 
^•ti, SI OOCMOSSi^2 1 l±tc|eA$nfc-at 

*). >''f'f 5K-7®J^2 1 2 A<7>Eg|!S**??-f-A, B. C, 

Dt^ixfz^>^. 'tith\znm-rh^^^ :^-^i^i$.2 i 

2B<OEgpSf4, Ell OlCgtSir-CV^^rt A' 
B' . C , D' t-e^Sa-SfifilZJlS^, J: 9 (c#i^p 
5i*ESSii^o Se>fc, mi OtcisvT, .^^•C^S.ft 
T»'»4J:dJ=> lfc*:-b;W2 1 0 <0±Tt-ES$ft^4«* 
Az)V2 1 0' t 2 1 0" m^^)U2 1 0(^/nM '}^- 
7MttS2 1 2 A t*>f:-t;l'2 1.0' <0>'^'f ^^j^ 2 

1 2B' i^m.n$[ibtt*). m^-t)U2 l 0<^y<^'sK-9 
®^2 1 2 B t*:*:-t;l'2 1 0' (O/^W >K- 5^1*2 1 

2 A" J: 9 (wffi«5.ft*o 

10 0 7 41 ^riJ, ±8B>'nM =K-7«^2 1 2 Ai5J:lf 
2 1 2B(r>Mi^tfy^m^ly-( T'^ H±, ^JE<O0 1 4U 

/M'i^-7^S«12 1 2AiiJ:tf2 1 2Bi)*mH^t^ti 
Z^t^zXt)^ 'S.mW^m iV c cy^ >, VEE9-<> 
^) (DU^T'y MS:K-;i*S^i:ij^o ±IB»*-b;l/2 1 
0(4, ■^:^i'^y-(:^mi,zXi>m^0Lm^\,zJ:t), muz 
^5$nTV>-&7'J 7*70 •> yp p 1 1 --PP4 2 *) L 
< »±«l-&ii:S&aiJK 11-13 E C L^mV 

^i£. mi 0 <0^;$:-b;i/ 2 1 0 i'&ioxy '} -j-fyuy 
7'FF 1 1~PF4 2S-«fiE-r4»-^»CJ±. m \ Itc^ 
•tJ:9t:. CMO S^^2 1 1 Ic^fig^ttrv^-SMOS 
FET*i^*fflv^r^Bfffi||«jilK7 2*»«fig$tT., 
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f-UlK? 1 t NORr- h 7 3 A^WfiSiSK-So 
[0 0 7 51 01 0O**-feJU2 1 OSrfieoTm 

-g-^maiHii^ 11-13 *a}fi!E-r*®'&ic»±, 0 1 2 

^i-i^ir, CM0S«J*2 1 Wi^'^m^^t^ix. 
/M^-9|U^2 1 2Ai3J:U^2 1 2 B 

XfUm^^l-^-^tT^^^- MOSFET#?-S:-&tr®« 

a.n.-CV»-5)*3f:-fe;H*3<?5CMO s^iS) c^Wfffl^iibia 

[0 0 7 61 01 3 iJ J: 1/01 4 lc(i±fa*:*:-fe 2 1 
0*«fi£t--&CMOS^1^2 1 1 OMOSFET«?-iJ 

/c, 01 5 tcl±4ifiS*2|s:-feiV'2 1 OimWL-ri>f'^^ ^- 
7«M2 1 2 A (2 1 2 B) (OA^'-H-^ 

SttT</^4o ^iS. 01 5l-|±> /NM'-H-9^1t2 1 2 
A, 2 1 2 Bl-J^^^ttTV^S/N--f ^'--y h7>->*;^i' 
il^i:ffitft«^*MV>-C04<O7r>'-f-|aI6&7 i SrltfiKL 

tzm^nrnWii^ r K^-w*»^$fLTv^*o 01 s 

J;U'0 1 4 iciJV^r, 2 2 WiV'f-^^n'UOSY'E. 
TW^^fiK^^/ 2 2 2t±Nf^-V^;VMOSFET«D?^fiS; 

2 2 3 »±#igs -> 3 V t^JKfiK $ ti^cr- h m 

2 2 4 tit^V/? A^i ^B<??^SK 

Xh^o tfz. W^/SEL. R* , TM^XXfS' 

tt-Ftt^L. t^-^R, HI, L Ii5J:tfS»i> 0 6^c;]^ 

t fw> 01 3 ^ J: t/^0 1 4 Ic^v^-C, V c c is itfV t 

[0 0 7 7] 0 14 ^-t±^ ^:$:-b;U2 1 0 ^rfllfiE-f'&C 
M0S^1^2 1 1 ■fe-;' h«^S' , 'J-b-? hM-f- 

R' ^xir^-\''^^mk.m^TUimi^iri>fztf>(nm^ 

ESI2 2 6 - 2 2 0 1 3 t'/T ? Ix^MO S F E T 

2 6-2 2 8»i. -?-i^-^'i^-b^' h«i=-S' , ')-ty hM 



26 

«-f-e2M2 2 6-2 2 8»i, T )V Z J^m-A-h^j: 

~2 2 8 t»±, 3)lB<0^«Ei»=Sr;^L,TSM?tL>S.o 
[0 0 7 81 ±|E**-b^V'2 1 0<7?;»c§ ?J±, ^I'SIJPS 
$:h.S '{>0"C'5:V^5j^ \ 0 0 fxmX I 0 0 /imt^fi. 
CM0S^J*2 1 Ht20fimX100fjimt^il. 
^**-7^J^2 1 2 Ai3J:Of2 1 2 B (±^tt-?*t-f-0::fc 
10 § $.7i)*4 0 mX 1 0 0 /i mt $*t-5o -b-^ HM-^ 

»±> ^»:<0^3|c-fe;K^JCM0 S®J*2 1 1 t-JtLT^a 

<0'g-^iBiia2 2 6-2 2 8«, CMO S««12 1 1 
J^jS^n^o i^^^tJ:-pT. -B-^ffilft 2 2 6 - 2 2 8 <0 

[0 0 7 91 1 5 HiJV»-C. 2 3 1 -2 4 4 ti/^/f 
- 7 > 9.V 5R^, 2 5 1. 2 5 2 »±^^b^ 'J 
20 V J: 1) tt;tsk^>> 2* 6 "2 »± f Jl/ 5 ^ -^^ A mi)- 

e>*& iSao&MEiia. 2 6 UiTJU^--:'''^^*^^ 
'5:^2SB<0^«EiSl?*>'&o t^c. ^^C, E^feitf 
BT^S^n-Cv>-&<^{±. •?■i^■?'it/^M >J^-7 h 7 > 
^ CD n 5' IH®. i'^itiJJ:!^'^-^^^'^* 
i,o ^'bic, #-^R, HI. LI. S. D, CK^i.lf 
/CK»±, E14 ic^$tT.-cv^;i,|^-^?-t<^'(S-f-<^Ati>^ 
^=Sr-^tL^n^L, If-^Q. Q' Ii04 ic^^tt-cv-^ 
|q-^^(0«-^<Offi^)^S^«r'eix-Pix^i-o Vcc. V 
EE. V T . V c s :fe J: tfV B B mBE'»*&S3^'^*> 

[0 0 8 0 1 JilJiSi?? K±U%im\i. f^'k^ 

■**J:^ lcai)a**t/>:^»f19IB#ilfeSLS I icisv^ 

v^#»fffl1«Bi!)lHlKt±CM0SIl]^t?1«fiS;StL*/wJ<>. tW 

VT-^ hf'-^'«:ai^I-r'5)Jt*OIn]a<^>tli:^J^-f-*EC 
50 Lr- h ti^UtrmilSiX'SO-C, lx-^;w^»IlK-^C 
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[0 0 8 11 ttz. ±.uMmm-cii.. cMosEK^m 

z^f::, Vcc (OV) tVTT^ttfflLT. C:o^*>V 
c c »i* U> h;^^ .y^ffli: 7 * o 7ffl tf « 

>S:^»tT^«&L, CM0SllKtcj±a.5 •>'i'7 
*n7fliv c c J: -5 L?tO-C, CMOSE 

^»<O^StiS*tlc< v^/ci6, CM0SIl]K-C^^1--2> 

[0 0 8 2] tfz. CMOSEffi-Cli, ^-N-f W^^WAty 
cc (OV) b^tii>Zt-ii^^. CMOSiHll^36^c,(0« 
U'^;!/:4*V c c (OV) t^r?), ECLEI»»C 
^LTa'^(7)E C L W^;Kr)fl-f- (- 0 . 8-^-1. 8 
V) i •) t®5feL/>:A3!3*fi=^r9 i t**-C#, v^xA 

^ftifc^tgt ^^.o EC LUlKtiV c c U^;KOffi-§-*-A 

l^-t'SC:i:-e>'<'f Jj^-^ • h 9 > -J ir <o^- X 
M.m.i)^mmV. PM0SFETO:tV®tft»cj:-5mffl^ 

tro 

l£itLTV»^;6*, **-t;V2 1 0*-ffioT««LTfeA 
v»o m±<7)gi?g-CJi5fe i: LT:*:%eB^(C J: o T 4 # 
Sr Wft 4: * o fzmm^WfTib & E C L ?^C5Sfea 

Ls I izmmLfz^^iz-o^^xumLfzii*. ^(o^ma 

[0 0 8 41 

i^m<o^^] :^mzis\,^xm^^tLi>^m<D^-^jtm 

Ate 7'; •;'7'7D7ySrJgSLrx;^ h r'- OAilis 
-t 5' om^I Sr^T^ X. -& J: d S 7 > 5^ A 

T Ku;^:^s;^^»f«i6#§<o^aL s i \zis\>x. m 

E C L lb i * 7 f-mi^i: CMO S 4 ^1 
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